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s the toll from coronavirus disease 2019 (COVID-19) mounted in the pandemic’s early months, it
soon became apparent that people with diabetes and hypertension, among other factors, were at

heightened risk of severe disease. But obesity didn’t attract as much attention, according to nutrition
scholar Barry Popkin, PhD, of the University of North Carolina (UNC) at Chapel Hill.

Barry Popkin, PhD, of the University of North Carolina at Chapel Hill, found surprises in the numbers he and his collabora-
tors crunched: adults with coronavirus disease 2019 who are obese had a 113% higher risk of being hospitalized and a
48% higher risk of dying from the disease than normal-weight or overweight adults.
Linda Kastleman/The University of North Carolina at Chapel Hill

That’s what compelled Popkin and his collaborators to crunch the numbers on obesity and COVID-19
worldwide. Their recent systematic review and meta-analysis, published in Obesity Reviews, includes 75
international studies that examined the association of excess weight across the COVID-19 spectrum—from
infection to death.

The effect sizes they found surprised even Popkin, a seasoned obesity researcher and distinguished pro-
fessor of nutrition at the UNC Gillings School of Global Public Health.

If you contract the novel coronavirus, “You have more than double the likelihood of going into the hospi-
tal if you’re obese and 50% more likelihood of dying,” Popkin said in a recent interview with JAMA. “Those
2 statistics really shook me.”

The following is an edited version of that conversation, in which Popkin discussed those alarming associa-
tions, the possible biological mechanisms behind them, and concerns about vaccine effectiveness among
people with obesity.

JAMA: Why was it important to study the relationship of obesity with COVID-19?

Dr Popkin: From a policy perspective people have been ignoring the issue of obesity. And across the globe
we have 2 billion overweight and obese individuals, going on 2.5 billion very soon. Obesity is one of the
main problems that we face healthwise. And we knew that obesity would have a large relationship with
COVID. But it had been ignored by policy makers and researchers relative to diabetes, hypertension, and
some other coronary heart disease measures as a major problem for individuals with COVID.

JAMA: Can you tell us a little bit more about overweight and obesity around the world?

Dr Popkin: Not a single country in the world has less than 20% overweight or obese individuals. Many of
the poorest nations are now facing overweight and obesity levels of 30%, 40%, 50%, or more. So this is a
problem not only for the countries we think about first, like the US, UK, and Australia, which are leaders in
obesity levels among the high-income countries, but also across the globe.

In the US, we have 43% of adults who are obese and another 25% to 30% in the overweight category. We
are by far the largest country with large numbers of obese individuals. Even if you move to levels of really
serious obesity, BMIs [body mass indexes] of 35 or 40 or even 50, we lead the world in the proportions
who are in the most severe categories.

JAMA: Your analysis found heightened COVID-19 risks for people with obesity. Can you tell us about those
risks?

Dr Popkin: We looked at all stages, from risk of getting COVID, to the risk of hospitalization, going into an
intensive care unit, being put on a ventilator, and, finally, dying. What surprised me the most was that
obese adults had an additional 113% risk, over normal-weight [and overweight] adults, of going into the
hospital. That’s more than double the likelihood, if you’re obese, that you will be hospitalized if you test
positive for COVID. Then we found that an additional 74% went into the intensive care unit if they had
COVID. But even more scary was that people who were obese had an additional [48%] risk [of death] over
the others. For obesity, people had talked about a small effect but hadn’t really shown the size of it in the
way we have.

JAMA: You also found that individuals with obesity were more at risk just for being COVID-19 positive.

Dr Popkin: Yes. That most likely relates to reduced immune response.

JAMA: Can you tell us more about some of the potential drivers of these increased risks among people
with obesity?

Dr Popkin: We’ve known for some time that obese individuals’ immune systems are impaired. We also
know that there’s a lot of metabolic dysfunction that goes on with obesity, and that the adipose tissues
become inflamed quite readily. So those 3 things we’ve had some sense of. They’re very much linked to
the [underlying COVID-19] risks of diabetes, hypertension, hyperlipidemia, and kidney and liver disease.
So those are known pathways.

We know that visceral adiposity has an effect on impairing the lungs, and since the lungs are so impacted
by COVID, this has become another major factor. We’ve learned that putting people on their stomachs
helps with that.

JAMA: Your paper suggested that obesity’s physical features can increase COVID-19 risk and severity and
may make it harder to care for patients in the hospital.

Dr Popkin: That’s right. Turning over an obese individual, lifting them up when they’re very sick—that’s a
very complex process.

JAMA: What are the concerns about vaccine effectiveness among individuals with obesity?

Dr Popkin: My coauthor Melinda [Beck] has published a number of really important studies that then were
followed up by other scholars that showed that the flu vaccine really didn’t work as well among the
obese. Obviously, there’s benefits from it. In the last couple years in the US some individuals are given 2
[flu] vaccine shots because they need more of the vaccine before it will impact their immune system as
much as it does for normal-weight individuals.

So that’s clearly something we’ve known. There was some preliminary work done with some of the SARS
[severe acute respiratory syndrome] vaccine [candidates] which suggested the same kinds of problems.
We don’t yet know with the current array of [COVID-19] vaccines how they’ll impact the obese. What
we’re strongly recommending is that we start to consider going back and looking at the trial results once
they’re published to see how they impact obese individuals and if we need to do additional things with the
vaccine to benefit them.

JAMA: Did you find increased risks for people who are who are overweight but not obese?

Dr Popkin: Unfortunately, that’s a huge [knowledge] gap. None of the papers that we have talked about,
except 1, reported the same kinds of data for overweight individuals. And this is across the globe. That’s
particularly concerning to those of us who work with ethnic subpopulations across the globe. [There’s] a
higher risk for diabetes for Hispanics or hypertension for African Americans at much lower BMIs. And we
know that the weight effects for them appear to be more severe at earlier stages of overweight and obesi-
ty.

And the same goes across the globe. Indians, Chinese…. We’ve got studies across Latin America, studies in
Africa, studies in the Middle East, that show that these populations become at risk for various comorbidi-
ties earlier in the BMI levels. So BMIs sometimes, even of 22, 23, you’ll find a large increase in the risk of
diabetes for our Hispanic population in the US. And the same would go for South Asians from India, Pa-
kistan, Bangladesh. We find that at very low BMIs their risk of diabetes goes up significantly.

JAMA: Is that a gap in COVID-19 data that needs to be rectified?

Dr Popkin: Absolutely. It’s a very large gap. And it’s really because the world has focused so much on the
measure of obesity that we ignore our knowledge on [overweight in] these important subpopulations.
We’ve made it seem that obesity is the critical category [for health risks] because for White Europeans and
for White Americans it is.

JAMA: Did you find an increased risk as BMI increased?

Dr Popkin: Yes. The few studies that looked at obesity levels of 35 or 40, those subpopulations had in-
creased risk. We don’t have enough of those studies. But clearly those with BMIs over 35 and over 40 are
at significantly increased risk.

We talked about the medical relationships. But we need to also remember that with this pandemic we’ve
affected people’s economics and we’ve kept people in their homes and away from shopping. So their en-
tire diets are changing, as well as their activity patterns. Activity patterns in the US and across the world
are down. At the same time the purchase pattern has focused more on shelf-ready, ready-to-eat or ready-
to-heat kind of junk food and sugary beverages. All of which we now know are really a major cause not
only of weight gain but also of many of the cardiometabolic problems we worry about—diabetes, hyper-
tension, liver and kidney disease, coronary heart disease, and many cancers.

The effects on our economic systems are profound in terms of what they’re doing to people’s diets. As you
go to lower-income people, we’re finding a bigger concern. Many of these highly processed junk foods
and beverages are cheap relative to healthier food. So COVID has just added to the problem for that sub-
population. We need to find ways during these crises to provide healthier food options for all
subpopulations.

JAMA: It sounds like you’re concerned that there will be an increase in overweight and obesity during this
pandemic?

Dr Popkin: Yes. We only have 1 small study on diet that shows that in Italy and lots of anecdotal studies
from the US. We’ve done some small studies in low- and middle-income countries where all the popula-
tions note they’re shifting what they’re buying toward more junk food. There’s research from a couple
groups showing data from mega corporations that create most of these junk foods and beverages. We’re
finding their sales have increased significantly. We don’t know the full impact of it. We don’t have the
weight measures to tell us what it will do to overweight and obesity or weight gains in the US. But every-
thing we know is suggestive of important weight gains during this complex period.

JAMA: Are you concerned about sedentary behaviors during the pandemic?

Dr Popkin: Yes, I am. Walking to the bus, walking to your car, walking to your office—all of these things
are activities that were lost. Most businesses, I suspect, will reduce their office spaces and many more
people will be working at home.

JAMA: So that means even more sedentary time?

Dr Popkin: Among 1 subpopulation. After COVID’s over, we will have many other groups having to go back
to their work, and that tends to be much more among low- and middle-income populations. For them, the
costs during COVID are enormous, and the stresses on them, physical and psychological. We haven’t really
addressed those—figured out how to help the population reduce their stress during this time. And I think
that’s adding to a lot of the consumption of the highly processed, ultra-processed junk foods and
beverages.

JAMA: What do you want physicians to know?

Dr Popkin: I want them to know 2 things. If they have patients who are obese or even overweight, they
need to caution them to be that much more careful [about COVID-19]. Wear their masks. Be very careful
when they’re out and interacting with people outside their core family. At the same time, physicians don’t
do enough to talk to their patients about diet and activity and how they could improve those even with
limited incomes. We need to do some of that.

I think physicians need to alert people who have gained weight, even if they’re not obese or overweight.
Because it’s all a steep slope. Once you start eating differently, it’s very difficult to change that. Encour-
agement to eat healthier would certainly be important because it’s going to be diet changes that really
address obesity and overweight across the globe. It is not going to be getting everybody to the gym or
jogging.

But we also can’t shame individuals with obesity. We have to realize there are a lot of environmental caus-
es that we need our government to remove and regulate. We’re not finding that in our country. We need a
government that cares more about the population’s health and acts on it.
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With 2/3 of Us in BMI Risk Ranges...

Stephen Hansen |

People need to know about reduced immune status and increased disease prevalence generally, and even
more so in the COVID pandemic. Be out front on this!
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Thank you

Deanne Veleas, BSN | Mission Hospital

Dr. Hopkin & team- This is the message that needs to resonate with the public. Thank you for this meta-
analysis.
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Pre-existing Endothelial Dysfunction in Obesity and COVID-19

Giovanni Ghirga, MD | Pediatrician, Civitavecchia, Italy

Adipose tissue inflammation, nitric oxide (NO)-bioavailability, insulin resistance, and oxidized low-density
lipoprotein (oxLDL) are main participating factors in the endothelial dysfunction of obesity (1).

Elevated levels of inflammation-inducing cytokines in the blood of hospitalized COVID-19 patients have
been shown, and disease severity is probably driven by this, out of proportion to the inflammatory re-
sponse to the virus (2). There is evidence of direct viral infection of the endothelial cell and diffuse en-
dothelial inflammation (3), and secondary dysregulated immune response resulting in excessive activation
of the endothelium by enhancing antibodies and memory T cells could result in a cytokine “tsunami” ...
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